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Read Dec. 20,1764,fTTI H E following obfervations 

and Jan. 20,1765. were ta k en w j t j 1 a refle&ing 

telefcope, of two feet focal length, made by Mr. 
Short (of a fimilar fize and conftrudtion to thofe ufed 
in the obfervation of the Tranfit of Venus, by him- 
felf at Saville Houfe, by Mr. Green at Greenwich, 
and by Meff. Mafon and Dixon at the Cape of Good 
Hope), with an equal altitude inftrument made by 
Mr. Bird, and a clock, with a gridiron pendulum, 
made by Mr. Shelton, an account of whole going, 
at Greenwich, before my departure for St. Helena, 
and immediately upon my arrival there, is contained 
in Phil. Tranf. Vol. LII. Part II. Page 434. and the 
difference of gravity between thofe two places thence 
deduced. 

The almoft continual cloudinefs of the fkies, at the 


Ifland of St. Helena, renders it a very inconvenient 
place for the making of aftronomical obfervations, 
which I had the mortification to experience in lofing 
the fight of the exit of the planet Venus, from the 
fun's dife, on the 6th of June 1761, to obferve which 
was the primary motive of my going thither. I 
fhould have thought myfelf, in a great meafure, 
compenfated for this mifchance, if I had been enabled, 
by the help of the ten foot fedlor, provided me at 
the expence of the Royal Society, either to prove or 
difprove the exigence of a fenfible annual parallax 
of the ftar Sirius, fome reafons for the probability of 
which I laid before the Royal Society, in a paper fince 
published in Phil. Tranf. Vol. LI. P. II. p. 889, and, at 

the 
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the fame time, offered a propofal for the difcovery 
of the fame, by obfervations of the zenith diftance 
of that flar, to be made at the ifland of St. Helena. 
But, unfortunately, when I came to fet up the fester 
there (which, through the tardinefs of the workman 
in finiflung it, I had not had an opportunity of 
proving, as I had wiihed, before my departure from 
England) I foon found a ftrange irregularity in the 
obferved zenith diftances of the ftars, amounting to 
io, 20, and fometimes even 30 feconds. After 
having fatisfied myfelf, by various trials, that thefe 
great differences in the obfervations did not arife from 
any bending of the tube of the telefcope, which 
conftitutes the radius of the inftrument, or from any 
loofenefs in the objedt-glafs, or inftability of the 
wooden three-legged ftand, which fupports the fe&or, 
I, at laft, found the caufe of error to lie, where I 
had leaft fufpedted it, in the imperfection of the 
fufpenfion of the plumb-line (which is a fine filver 
wire) from the neck of the central pin j for, upon 
taking the loop of the plumb-line off the pin, and 
putting on again, after turning it half round, or 
putting on a new one, I found the plumb-line 
would apply itfelf to a different part of the limb of 
the feCtor, commonly by 10, and frequently by 20 
feconds. This experiment, with the fame event, I 
had the honour of exhibiting before a committee of 
the Royal Society, for their fatisfaClion, as to the 
caufe of the failure of my intended obfervations, 
September n, 1762, at the British Mufeum. 

The irregularities in queftion evidently arofe from 
the fridion of the loop of the plumb-line againft the 
neck of the central pin j a fault, to which moft of 

the 
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the fedlors, made before mine, have probably been 
liable. Indeed the fault became more glaring here, 
by the workman’s having made the diameter of 
the neck of the central pin fo large as -J^th of an 
inch ; but that the errors cannot be entirely removed 
by lelTening the neck of the pin, I can aflert from 
my own experience, having caufed a pin to be made 
with the neck only of an inch in diameter (and 
beyond that it cannot well be reduced) by which I 
Hill found an irregularity in the fufpenfion of the 
plumb-line, to the amount of 3", a quantity, though 
feemingly fmall, yet of great confequence in the nice 
obfervations to which this inftrument is generally 
applied, and which it is capable of taking to a pro¬ 
digious exadtnefs, when the fufpenfion of the plumb- 
line is accurately provided for. Mr. Bird has con¬ 
trived one of fix foot length, for fettling the limits 
between Pennfilvania and Maryland, in which the 
plumb-line is adjufted fo as to pafs over againft, and 
bifledt a fmall point at the centre of the inftru¬ 
ment. 

I cannot, on this occafion, omit remarking that the 
late learned Abbe de la Caille’s fedtor, with which 
he made his principal obfervations, from fome of 
which I inferred the probability of an annual par¬ 
allax of Sirius, feems to have had a like fault with 
my fedtor, as may be inferred not only from the 
differences in the obfervations themfelves, but alfo 
from the brief account of the fufpenfion of that in¬ 
ftrument, contained in a letter with which I have 
been favoured by M. Delalande from Paris, an extradt 
of which I prefented to the Royal Society. Vide 
Phil. Tranf. Vol. LII. Part 2. Page 607, 


Let 
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Let me obferve alfo, that the 9 foot fedlor, made 
in London by Mr. Graham, with which the gentle¬ 
men of the Royal Academy of Sciences at Paris 
meafured a degree of the meridian, at the polar 
circle, and afterwards a degree between Paris and 
Amiens, had, at the time of their making thofe ob- 
fervations with it, the fufpenfion of the plumb-line 
contrived after the fame manner as mine (whatever 
alterations may have fince been made in it) as ap¬ 
pears from M. De Maupertuis’s minute and accurate 
defcription of the faid inftrument, in his account of 
the meafure of the degree of the meridian between 
Paris and Amiens: for he there fays, that the part of 
the central pin, on which the loop of the plumb- 
line was hung, refembled the meeting of two oppo¬ 
site cones at their points; which is an exadt defcrip¬ 
tion of the form of the neck of the central pin of 
my fedtor. But, though this capital defedt in the 
fufpenfion of the plumb-line of my inftrument 
(which I could not corredt, at St. Helena, for want 
of workmen and tools) prevented me from deciding 
the queftion concerning the annual parallax of Sirius j 
yet, as I am confcious, the want of fuccefs did not 
arife from any fault of mine, I (hall endeavour to 
confole myfelffor my difappointment, by the reflexion, 
that I may, at leaft, have contributed fomething to 
the benefit of aftronomy, by having difcovered, by 
my experiments, the imperfedlion of the above- 
mentioned method of fufpenfion of the plumb-line 
in fedtors, which no one ever fufpedted before, and 
fo may be the means of preventing any more in- 
ftruments of this kind being conftrudted in the like 
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faulty manner, and confequently any future aftrono- 
mers being deceived in their obfervations. 

There ftill remained one objedt worthy of atten¬ 
tion, which 1 had alfo propofed to the Royal Society, 
and received their encouragement to proceed in it. 
This was the obfervation of the horary parallaxes of 
the moon, by the difference of right afcenfion in 
time between the moon’s enlightened limb, and ftars 
near her parallel of declination: a kind of obferva¬ 
tion never before made to my knowledge, by any 
aftronomer, in a latitude fo near to the equator, as 
St. Helena i which, by determining the mean hori¬ 
zontal parallax in that latitude, infers alfo, by a pro¬ 
portion, which will come out fenfibly the fame upon 
any probable hypothefis of the figure of the earth, 
the mean equatorial parallax, which hath never yet 
been deduced in any manner fo nearly diredt. 

For the purpofe of making thefe obfervations, I 
was provided with a polar axis, fuitable to the la¬ 
titude of the place, on which my refledling telefcope 
was mounted, and a particular additional eye-piece, 
having fine filver wires ftretched in the focus of 
the neareft eye-glafs. The cell containing the 
wires being moveable round about, by means of 
a fcrew, it was eafy to caufe any ftar near the moon’s 
parallel of declination to run exadtly along one of 
the wires, which may be called the diredting wire, 
from the centre to the extremity of the field of the 
telefcope. The exadt inftants of the ftars pafling 
three wires placed perpendicular to the former, which 
may be called the horary wires, reprefenting fmall 
portions of horary circles, were noted by the clock 
Vol. LIV. Z z to 
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to the exadtnefs of ^th of a fecond of time j as were 
alfo the inftants of the moon’s enlightened limb 
pafling the fame wires. It is manifeft that the 
difference of time, obferved by the clock, between 
the ftar and the moon’s limb pafling the horary 
wires, reduced to fidereal time, and from thence into 
parts of the equator, is the apparent difference of 
right afcenfion between the ftar and the moon’s limb 
pafling the horary wires. The fame obfervations re¬ 
peated after an interval of fome hours gave the pre¬ 
sent difference of right afcenfion between the ftar and 
the moon’s limb; whence the moon’s apparent mo¬ 
tion in right afcenfion, or the difference of thefe dif¬ 
ferences is known ; which fubftradted from the 
moon’s motion in right afcenfion, in the given inter¬ 
val of time, owing to her proper motion in her 
orbit, computed, in the moft exadt manner, from 
the beft tables, leaves the remainder for the change 
of the moon’s parallax in right afcenfion between 
the two times of obfervation ; the ratio of which to 
the horizontal parallax at that time being alfo com¬ 
puted, the horizontal parallax of the moon is known: 
and confequently, by the help of a proportion bor¬ 
rowed from the tables, the mean horizontal paral¬ 
lax of the moon in the latitude where the obferva¬ 
tions are made. The mean horizontal parallax be¬ 
ing deduced in this manner from a great many ob¬ 
fervations on different nights, the mean of all the 
refults may be taken, as approaching very near to 
the truth: for the advantage is fo great from taking 
a mean of a great number of aftronomical obferva¬ 
tions, that any degree of exadlnefs required, may 
2 be 
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be thereby obtained, provided they are not liable to 
any eonftant and uniform caufe of error: as has 
been clearly fhewn by my late worthy and learned 
friend Mr. Thomas Simpfon, Phil. Tranf. Vol. 
XLIX. Part I. Page 82 j and alfo in his Mifcellaneous 
Trad, Page 64. Therefore I cannot but think, 
that, from a confiderable number of fuch obferva- 
tions, the mean horizontal parallax, and thence the 
mean equatorial parallax of the moon might be de¬ 
duced certainly to a Angle fecond, or ever nearer if 
required. 

In hopes of attaining fuch a degree of exa&nefs, 

I endeavoured to multiply my obfervations as much 
as poflible: yet, through the great cloudinefs of the 
ifland, could not obtain more than three nights com¬ 
plete obfervations. If thefe fhould appear too few to 
attain the exadtnefs propofed, yet they may contri¬ 
bute, in a good meafure, thereto. However, I have 
fince had an opportunity, during my refidence at 
the ifland of Barbadoes, in the latitude of 13 0 north, 
which 3 0 degrees nearer the line than St. Helena, 
to repeat thefe obfervations to a very great number, 
from which, I doubt not, the mean equatorial par¬ 
allax of the moon may be accurately determined. 

I fliall here defire to remark, that, if the like ob¬ 
fervations were repeated in different latitudes, they 
would probably afford the befl means yet propofed 
for afcertaining the true figure of the earth ; as they 
would determine the ratio of the diameters of the 
parallels of latitude to each other, the horary par¬ 
allaxes being proportional thereto: and, after all 
the experiments and obfervations that have been made 

Z z 2 on 
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on this fubjedt, we fhall probably, at Iaft, be in¬ 
debted to obfervations of the moon’s parallax for the 
belt determination of it: for though the earth affords 
but a fmall bafe at the moon, yet, by repeating 
thefe trials, and comparing their refults, we may 
hope to attain that degree of exadtnefs, which we 
could never expedt from fewer obfervations. 

As I look upon the fpecies of obfervations here 
fpoken of to be of very important ufe for the im¬ 
provement of agronomy and geography, and as fuch 
defire to recommend the pradtice of them, efpecially 
to thofe who may have occafion to vifit countries of 
diftant latitudes; I fhall briefly mention fuch further 
particulars, which the experience I have had, and 
my attention have fuggefted to me, the obfervance 
of which may conduce to the greater accuracy, as 
well of the obfervations, as of the confequences to be 
deduced from them. 

I apprehend the ufe of a polar axis to be very ne- 
ceffary for rightly managing the telefcope, as well 
for finding what ftar it is proper to compare the 
moon with, as for preferving the pofition of the 
wires unvaried, after their adjuftment. A very 
nice and exadf polar axis is not requifite; but a cheap 
one, and fuch an one as may eafily be provided, will 
fuffice. Mfne was formed by a brafs focket, making 
an angle with the horizontal top of the ftand equal 
to 16° or the latitude of the place, receiving the 
brafs cylindrical fupport of the telefcope, in Head of 
the perpendicular focket of the common Hand: and 
the telefcope was firmly confined in the focket by 
a pointed fcrew which paffed through one fide of 
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the focket into fome of the holes, wich were drilled 
in the fupport of the telefcope. 

The polar axis may be fet near enough to the di¬ 
rection of the meridian, by a magnetic needle, allow¬ 
ing for the variation; or, even by the light, pro¬ 
vided the walls of the obfervatory be built nearly 
north and fouth. This being done, and the direct¬ 
ing wire being brought into fuch a pofition, that the 
liar may run exaCtly along it from the centre to 
the extremity of the field of the telefcope; then if 
the fcrews of the rack work be turned, and the ftar 
be brought back to the interfeCtion of the wires, it 
will be found tp-run exactly along the directing wire 
again ; and this I generally found would be the cafe, 
even for a very confiderable fpace of time, though 
the ftar had, in the mean time, advanced a confi¬ 
derable way from eaft to weft by the diurnal rota¬ 
tion; fo that it is not always neceflary to re-adjuft 
the wires after each fett of obfervations, though it 
may be proper to examine whether they require it 
or not. Hence it follows, that there can be no 
danger of difturbing the pofition of the wires after 
their adjuftment, by bringing the ftar back to the 
entrance of the telefcope, in order to obferve its 
paflage acrofs all the horary wires. 

Sometimes itfo happens that a proper ftar cannot 
be found that precedes the moon, to compare her 
with; in fuch a cafe, the obferver muft compare her 
with a ftar following her, and adjuft the wires by 
making fome bright point of the moon run along 
the directing wire, which is a more exaCt method than 
by making the directing wire a tangent to the moon’s 

north 
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north or fouth limb. Here, indeed, the directing 
wire cannot reprefent a parallel to the equator, on 
account of the moon’s continual change of decli¬ 
nation, but will make a fmall angle therewith j 
which may be computed, and the obfervations cor¬ 
rected accordingly. But the correction may be eafier 
made, as follows, let a exprefs the moon’s apparent 
angular motion about the pole of the world in four 
minutes of time, being the difference of her proper 
motion in right afcenfion, and the change of her par¬ 
allax in right afcenfion: d her apparent motion and 
declination in the fame time, h the difference of the 
apparent declination of the moon, and that of the 
ftar, r the radius, and c the cofine of the moon or 
ftar’s declination ; the correction to be applied to the 
moon’s right afcenfion, or the difference of right 

d r z 

afcenfion of the moon and ftar is h x - X —i. If 

a c 

the moon is approaching the ftar’s parallel of decli¬ 
nation, file will come to the horary wire relatively 
too late for the ftar, and her right afcenfion, deduced 
immediately from that of the ftar, will be too great, 
and muft be diminifhed by the correction here men¬ 
tioned •, but, if the moon is receding from the ftar's 
parallel of declination, fhe will come to the horary 
wire relatively too foon for the ftar, and her right 
afcenfion, immediately deduced from that of the 
ftar, will be too fmall, and muft be increafed by the 
above-mentioned correction. 

There is another attention, which the nice ob- 
ferver will not think too trifling for his notice, name¬ 
ly, to examine whether the wires of his telefcope 

are 
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are placed at exaCt right angles to each other (which 
they feldom are) and, if they are not, what the 
quantity of deviation is, in order to make an al¬ 
lowance for it in the reduction of the obfervations. 
This may be tried feveral ways. I examined the 
wires of my telefcope at Barbados, by a great many 
obfervations of the difference of right afcenfion of 
ftars, which differed conliderably from each other 
in declination, namely ArClurus, and the little ftar 
accompanying it, and the virgin’s fpike, and a fmall 
ftar preceding it; firft with the wires in the common 
pofition, and next when turned a quarter round, 
making the middle horary wire ferve as a directing 
wire; for, if the wires do not cut each other at right 
angles, the difference of right afcenfion of the 
ftars will come out too much one way, and as much 
too little the other way, and half the difference will 
be the correction in this cafe, whence it may be in¬ 
ferred in all other cafes. Or, the angle of the de¬ 
viation of the wires from a right angle being hence 
found, the correction of the difference of right 
afcenfion of the moon and ftar, is to the difference 
of their apparent declination; as the fine of the angle 
of the deviation of the wires is, to the cofine of the 
moon or ftar’s declination. 

I have determined the deviation of the wires of 
the telefcope, which I ufed at St. Helena, by com¬ 
paring them with a right angle, formed by two 
filver wires on a brafs plate, fixed up in a window at 
the diftance of 30 feet irom the telefcope. The 
extent of the compaffes, with which the interfering 
arches were ftruck, for finding the perpendicular 

lines 
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lines on the plate, being no lefs than feven inches, 
thole wires may be fuppofed to differ infenfibly from 
a right angle to each other. The telefcope being 
adjufted for feeing them diftindtly, I brought that 
wire of the telefcope, which in celeftial obferva- 
tions reprefented a parallel of declination, to be ex¬ 
actly parallel to one of the wires on the plate, with 
the fmalleft interval poffiblej and, at the fame time, 
made the middle perpendicular, or horary wire, to 
pafs through the interfedtion of both the wires in 
the window: when 1 plainly difcerned, that the wires 
of the telefcope were not exadtly perpendicular to 
each other, the fuperior angle to the right being ma- 
nifeftly acute, and the fuperior one to the left obtufe. 
This I further verified by applying the acute angle 
to the left hand fuperior angle of the plate, turning 
the wires in the telefcope a quarter round, from right 
to left, by the fcrew adapted for this purpofe, when 
the fame difference appeared as before. This proved 
alfo that the wires on the plate made exadt right 
angles with each other j otherwife the acute angle 
of the wires of the telefcope could not have ap¬ 
peared to differ equally from both of them. To 
find the exadt difference of the angle made by the 
wires from a right angle, I had a third wire placed 
exadtly parallel to one of the former on the plate at 
the diftance of T ' r th of an inch ; when by applying 
the angle of the wires of the telefcope to the right 
angle on the plate, the deviation of the former from 
the latter appeared to be equal to half the interval 
of the parallel wires at the extremity of the field 
of view; but the femi-diameter of the field of the 
telefcope at the diftance of the wires in the window 
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being meafured —^ th of an inch j whence the angle 

of deviation of the wires, from a right angle, is 21 
minutes. But, by a mean of 11 trials, the quantity 
of the deviation came out 28' 4., the extreme refults 
being 21' and 36'. This is the deviation of the 
fouth part of the middle horary wire, from a perpendi¬ 
cularity, to the directing wire towards the eaft, in the 
obfervations at St. Helena; a ftar, that pafled fouth 
of the centre of the telefcope, coming to the ho¬ 
rary wire too foon, and a ftar that pafled north of the 
centre coming later to the horary wire than it ought 
to do. 

In order to determine whether the two other ho¬ 
rary wires were parallel to the middle one, or, if 
not, what angle they made with it, I compared the 
tranfit of 13 ftars acrofs the three horary wires, with 
thofe of as many more ftars differing confiderably 
in declination from the former, all obferved at St. 
Helena; and from the differences of right afcenfion 
at the feveral wires, after making an allowance for 
the convergence of the meridians, which however is 
not 2', I found the fouth part of the firft or eaftern 
wire to deviate from a parallelifm with the middle 
one towards the weft by g', 8, and the weftern wire 
to deviate towards the eaft by 5',4; hence it appears 
that the fouth parts of the eaftern, middle, and weftern 
horary wire differed from a perpendicularity to the di- 
reding wire towards the eaft, in the obfervation of 
St. Helena, by i8',7, 28' 4., and 34', the mean devi¬ 
ation of all the three being 27' or only 1 4. different 
from that of the middle horary wire. This quan¬ 
tity of the mean deviation of the wires is alfo con- 

Vol. LIV. A a a firmed 
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firmed by a comparifon of fix differences of right 
afcenfion of ftars obferved at St. Helena, with the 
fame obferved, at my defire, fince my return, at the 
Royal Obfervatory, by the tranfit inftrument, which 
gives 27' agreeing exactly with what has been here 
found in a more certain manner. 

Sometimes, in making thefe obfervations, it fo 
happened, that feveral ftars lay near the moon’s par¬ 
allel of declination; when I obferved all of them, 
that came within the field of the telefcopej as well 
to obviate the hazard of miffing to obferve the right 
ftar again after an interval of feveral hours, as to ob¬ 
tain a greater number of comparifons of the moon’s 
motions in right afcenfion, and fo reduce the un¬ 
avoidable errors of the obfervations as much as 
poffihle. 

It may be proper to remark, that the mod con¬ 
venient time for making thefe obfervations, is when 
the moon is ftationary at her greateft declinations j 
when flic may be compared with the fame ftar, with 
a telefcope having a moderate field of view, for 
feveral hours. The change of the moon’s parallax 
in declination is then alone to be feared; but if the 
obfervations are made nearly at the famediftance from 
the meridian, both on the weftern and eaftern fide, 
the parallax returning to the fame quantity, will oc- 
cafion no difficulty. Sometimes, when the moon 
is not exactly at, but only near, her greateft declina¬ 
tion, by obferving her on the proper fide of the me¬ 
ridian, the effect of parallax may be found to be con¬ 
trary to, and confequently counteract, her change of 
declination arifing from her proper motion. 

Through 
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Through the great cloudinefs of the fkies at St. 
Helena, I could obferve the moon only One night, 
namely January 8, 1762, near her limits of decli¬ 
nation ; on the other nights, I endeavoured to com¬ 
pare her with as many ftars as came within the field 
of the telefcope, trufting to determine afterwards the 
difference of right afcenfion of the ftars, with which 
fhe was compared in the former and latter obferva- 
tions of the fame night. This defign I have fince 
completed, by procuring a great many tranfits of 
thefe ftars, to be obferved on the meridian, at the 
Royal Obfervatory, in the latter end of the year 
1762, and beginning of the year 1763; many alfo 
I made there myfelf. An account of them is given 
at the end of the other obfervations. 

An ufeful remark here offers itfelf to our notice; 
that the moon’s parallax may be very well deter¬ 
mined, in a fixed obfervatory, at any period of her 
declination, by obferving the difference of right afcen¬ 
fion of her limb, and any ftar near her parallel, at a 
confiderable diftance from the meridian, either to 
the eaft or weft, with the parallactic telefcope, and 
alfo on the meridian with the tranfit inftrument. 

But, in purfuing this method, the parallactic 
telefcope ought to be nearly of equal goodnefs with 
the tranfit telefcope ; elfe the moon’s diameter might 
appear greater by fome feconds through one and the 
other, and confequently the parallax fo deduced 
would not be exaft. It is true, that, by a proper 
method of comparing the obfervations, this fmall 
error might be obviated, though the telefcopes dif¬ 
fered ever fo much in the degree of diftindtnefs, 
namely, by taking a mean of the refults found by 

A a a 2 the 



[ 364 ] 

the obfervatlons in the firft and laft half of the 
moon, or on the eaftern and weftern fides of the 
meridian; for it is manifeft the errors would be of 
contrary tendency in thefe different cafes. 

As it may ferve the more to recommend the prac¬ 
tice of thefe obfervations to aftronomers, I think it 
proper to mention, that I feldom failed of finding 
fome proper ftar or ftars near the moon, of fufR- 
cient brightnefs, to compare her with, even when 
there were none fuch marked down in any catalogue, 
or any charts: the number of zodiacal ftars proper 
for comparing the moon and planets with in a te- 
lefcope, and not inferted in any printed catalogue, 
feeming much to exceed the number of thofe marked 
down. 

I have but one more remark to add on this fub- 
jedt, that, as it is neceffary to know nearly the appa¬ 
rent difference of declination of the moon’s centre, and 
the ftars obferved, in order to corredt the obfervations 
for the deviation of the wires, and the moon’s change 
of declination, fo this jjiay moft readily and conve¬ 
niently be done by fome oblique wires fixed in the 
focus of the eye-glafs of the telefcope, as I had in 
that I ufed at Barbadoes. Not having fuch a contri¬ 
vance adapted to the telefcope I ufed at St. Helena, 
I always eftimated by my eye how many minutes 
each ftar, and alfo the moon’s centre, paffed north 
or fouth of the diredting wire, which I had an 
eafy method of doing, by comparing their di- 
ftance from the diredting wire, with the interval be¬ 
tween the diredting wire, and one of the two wires 
ftretched parallel to it, at the exadt diftance of 10 
minutes on each fide. In this manner the numbers 

fet 
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fet down by the fides of moft of the obfervations were 
deduced, exprefling the number of minutes which 
the ftars pafled north or fouth of the moon’s centre. 
They may be depended on to a minute, or two at moft, 
which is fufficientfor the reduction of the obfervations. 

To make the foregoing account of the method of 
obferving the moon’s horary parallaxes more clear, let 
ADBE,Tab. XXL fig. i. reprefent the cell contain¬ 
ing the filver wires ftretched in the focus of the 
neareft eye-glafs of the telefcope, of which A B is 
the diredling wire, MN, DE, OP, three wires 
perpendicular to A B reprefenting portions of horary 
circles j and, FG, HI, two other wires parallel to 
the directing wire A B, at the equal diftances, C Q, 
C R, on each fide, equal to io minutes. The femi- 
diameter of the field of the telefcope C A is 14 
minutes; A is the eaftern fide of the field of view, 
B the weftern, D the fouthern, and E the northern 
fide. In order to adjuft the wire AB parallel to the 
equator, fo that M N, D E, O P, may reprefent 
horary circles, the ftar, whofe difference of right 
afcenfion from the moon is to be obferved, is brought 
by means of the fcrews to the interfedtion of the 
wires A B, D E, at the centre of the telefcope C, 
and when the ftar is near pafling out of the telefcope 
at B, the cell A D B E is turned round, by means of 
a fcrew, till the ftar is again brought upon, and 
bifledted by the wire A B ; this being done, if the 
fcrew be turned to make the telefcope follow the ftar 
towards the weft, and the ftar be again brought to 
the interfedtion of the wires at C, it will be generally 
found to run exadtly along the wire CB, bifledted 
by it all the way from C to B ; which is then a proof 
that the wire A B is rightly adjufled; but, if the ftar 

runs 
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runs not exadtly along the wire A B, the pofition of 
that wire muft be altered a little, till the liar runs 
exadtly along it from the centre C, to the extremity 
of the field of the telefcope at B. Then turn the 
fcrew to carry back the ftar from B a little to the 
eaft of the firfl: or eaftern wire M N, and obferve 
the exadt minute, fecond, and quarter of a fecond, 
of the ftars pafling the three horary wires M N, D E, 
O P; the telefcope remaining unmoved and undi- 
fturbed, obferve, in like manner, the tranfit of the 
moon’s enlightened limb acrofs the fame wires, whe¬ 
ther fhe pafs fouth of the ftar, as along the line ST, 
or north of the fame, as along to the line U V j and 
the obfervation is completed. The like obfervation 
being repeated, after an interval of feveral hours, we 
fhall have the apparent motion of the moon in right 
afcenfion in this time* whence the moon’s horary, 
and thence her horizontal parallax may be com¬ 
puted. 

If the moon precedes the ftar, and the wire AB is 
adjufted by making fome bright point in the moon 
run along it, and W X is fuppofed to be the true par¬ 
allel of declination, it is manifeft that the ftar will 
pafs the horary wire at a , to the fouth of the centre 
of the telefcope fooner, and to the north of the 
centre of the telefcope later, than it pafles the true 
horary circle Y Z at e, by the time it takes to defcribe 
a e parallel to W X. Let C L be the apparent motion 
of the bright point of the moon, in four minutes of 
time; draw K L perpendicular to W X produced, 
and C K is the apparent motion reduced to a parallel 
of the equator in four minutes, and K L the appa¬ 
rent motion in declination in the fame time j and, 
4. the 
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the right-angled triangles a eC, K C L being limi- 
lar, ae is to e C, as K L to C K; but the error of 
the right afcenfion anfwering to a e is to a e, as ra¬ 
dius to the cofine of the liar’s declination j and C K, 
is to the moon’s apparent angular motion about the 
pole, in four minutes, as cofine of moon’s apparent 
declination, to radius. Whence, by compofition of 
ratio’s, and by equality, the corredtion of the moon’s 
right afcenfion is to e C the apparent difference of 
declination of the moon and liar, in a compound 
ratio of the moon’s apparent motion, in declination 
in four minutes, to her apparent motion about the 
pole in the fame time, and of the fquare of the ra¬ 
dius, to the produdt of the cofines of the liars and 
moon’s apparent declinations. 

Further it appears from the fcheme, that the 
moon comes later to C than to the horary circle palling 
through the point of the wire (a) cut by a liar be¬ 
tween C and D, whofe parallel of declination fhe is 
approaching, and that file comes fooner to C than to 
the horary circle palling through the point of the 
wire (<*) cut by a liar between C and E, whofe 
parallel of declination Ihe is receding from, by the 
time the liar takes to defcribe a e ; and, therefore, 
the right afcenfion of the moon deduced immediately 
from that of the liar mult be too great in the firft 
cafe, and too little in the fecond cafe, by the fpace 
ae meafured upon the liar’s parallel of declination. 

Laftly, to explain the manner of examining the 
deviation of the wires, from a perpendicular to each 
other, by obfervations of the liars; let A B, fig. 2. 
represent the directing, and E D the middle horary 
wire, deviating from C F, fuppofed perpendicular 

to 



to AB, by the fmall angle DCF. Let any ftar be 
made to run along the wire A B, from A to B, any 
other ftar following it will pafs the wire D E, at K 
fooner, than the horary circle F G at L, by the time 
of its defcribing the fmall fpace L K, and confe- 
quently the difference of right afcenfion will appear 
too little j now let the wires be turned a quarter 
round, that the wires A B, D E, may change places, 
D coming into the place of A, and E into that of 
B, which is done by making the firft ftar run along 
the wire D E, from C to E. Now the wire A B, 
deviating from CI perpendicular to D E, by the angle 
BCI, the fecond ftar will pafs the wire BC at N, 
later than the horary circle IC at M, by the time it 
takes to defcribe the fpace MN = LKj and con- 
fequently the difference of right afcenfion of the two 
ftars will appear as much too great, as it before ap¬ 
peared too little, when the wires were adjufted in 
their ufual pofition: and half the difference will be 
the corredion in this cafe, to be added to the firft, 
or fubtraded from the fecond difference of right 
afcenfion } whence the corredion may be eafily in¬ 
ferred for all other obfervations. 


Celestial 
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Celestial Observations. 


Eclipfe of the Moon, May 18, vj 6 i. 


Appt Time. 



7 48 38 Penumbra plainly entered upon the Moon’s difc» 
7 56 23 Beginning of the Eclipfe* 

7 19 16 Shadow begins to touch Kepler# 

7 37 8 Shadow biffefts Manilius. 

7 40 8 Shadow begins to touch Julius Casfar. 

10 39 23 Emerfion out of total darknefs. 

11 46 52 End of the Eclipfe. 


Imraerfions and Emerfions of Jupiter’s Satellites, obferred 
at the Obfervatory on the Alarum Hill, 


1761 

I)ay of the Month. 

Appt Time 

H / // 

]> July 20 

17 44 3 1: 

g July 22 

12 12 29 

( 

14 49 50 

Sf Aug. s \ 

14 50 30 

l 

16 0 40 

% Aug. 27 

II 13 56 , 
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Immerfions and Emerfions of Jupiter’s Satellites, obferved 
in James’s Valley. 


1761. Apparent Time. 

Day of the Month. _ T 

, H / // 

h 0£h 10 12 48 38 

V - Oft. 15 13 36 to : 

s oa. 16 ( 10 3 40 

l 10 3 45 


5 Nov t 9 { 8 19 54 


g Nov. n 12 40 19 

]> Nov. 23 12 9 52 

f 7 39 18 

Ji Nov. 28, t l J 3 

. 10 xo 13 


O Nov. 29 7 9 48 

e Dec. 6 J 9 43 36 
l 9 43 33 


Em. 2 Sat, 

Em. 1 Sat. 

Em. 3 Sat. 

Ditto by Mr. Mafon (who ar- 
J rived here to-day from the 
< Cape of Good Hope) with 
l a two foot reflecting telefcope. 

! Em. 1 Sat. Inftantaneous both 
to myfelf and Mr. Mafon, 
exactly at the fame fecond, 
in different houfes. Air very 
clear, and Satellite inereafed 
its light very faft. 

*?Em. 2 Sat. by Mr. Mafon. I 
miffed the inftant of Emer- 
< fion by moving the ftand of 
| L my telefcope. Air very clear. 
Em. 1 Sat. 

1 mm. 3 Sat. Air a little hazy* 
Ditto by Mr. Mafon. 

3 Sat. had not em. Then clouds, 
i Ditto plainly out, though not 
[ near arriv’d to its full luftre. 
r 2 Sat. had emerg’d. Its light 
was fo weak, it probably 
< had not been out above 15 
. feconds. 

Em. 2 Sat. 

Ditto by Mr. Mafon. 


1762. 

© Jan. 10 


7 37 42 [I mm. 3 Sat. 


N. B . This mark (:) affixed to any obfervation fignifies that it is a little 

uncertain^ 

Qbjervatiom 
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Obfervations of the difference of right afcenfon, by 
time , between the moon's enlightened limb and jlars , 
taken by the help of the parallaSlic wires adapted to 
the refefting telefcope ; defignedfor determining the 
horary parallaxes of the moon. ‘They may alfo 
Jerve to deduce the longitude of the place. 


% Sept. 3. Compared the moon’s weftern and preceding limb, 
with a Librae in right afcenfion, at the Obfervatory on the 
Alarum Hill, The times are by the clock, which is 12 fe- 
conds too flow for fidereal time, and keep the rate of going 
of fidereal time, exactly. The ftar paflfed fouth of the moon’s 
centre.. 



1 

1 

i ft hor. w4 

2d hor. w. 

3d hor. w, 

])’s Limb at middle wire. 
Apparent Time. 

H 

/ // 

/ // 

/ // 

H / // 

a Librae 
]> ’s W. Limb 

1742. 9 

1 7,43 45 

42 23 
+3 59 i 

SB 

EH 

6 52 49 

« Librae j 

D ’s W. Limb ' 

18 

18 

2 10 

4 14 

2 24 

4 28! 

2 38 

4 4 n 

7 13 15 

a Librae 
]> ’s W. Limb 

1816 3 

18.18 271 

16 17 
18 42 

16 31 
18 56 

7 27 26 

a Librae 
]) ’s W. Limb 

1823 6 

1825 41- 

23 20 
^5 55 

2 3 34 
26 9 + 

7 34 38 


Thurfday September, 24 1 removed the clock down to James’s 
Valley, and keeping the fame length of the pendulum as before, 
fixed it up ftrongly againft the wall of a houfe, in an upper 
room, whence I could make my obfervations through openings 
made in the roof of the houfe. I fixed the equal altitude inftru* 
ment, for regulating the clock, againft a ftrong poft, let deep 
into the ground, in a little room eight foot fquare, built for this 
purpofe, in a convenient open place, at a little diftance from 

B b b 2 the 
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the houfe where the dock was. When I obferved the fun’s 
equal altitudes, I firft adjufted the inftrument; then I went to 
the room where the clock was, and fet my watch, having a 
fecond hand, exa&ly with it $ then I returned to the equal alti¬ 
tude inftrument, and obferved the paftage of the fun’s limb acrofs 
the horizontal wires of the inftrument, according to the time 
Ihewn by the watch ; and, immediately after the obfervation, 
went again to the clock, and compared the watch with it, noting 
how much it had got or loft, whence the obfervations were ea*- 
fily reduced to the time of the clock. 


voa. 8 

B’s W. L.j 
e Capricorni 

H 

11 
11] 

1 Wire 

4 14 
34 2 

Clouds 

2 Wire 

/ n 

34 17 
36 3 °i ! 

3 Wire 

/ jj 

34 3 »* 

Clouds 

Apparent Time 

H / // 

10 45 14 

Star 1 o' N. of M, 

JjO&. 10 

D ’s W. L. 
* Aquarii | 

1 + 

14 

r 9 57 
24 57 

20 12 “ 
25 II 

20 25 
25 244 

13 23 7 


O&ober 8 th and 10 th the clock got 7",3 upon 24 hours in one 
revolution of the fixed ftars.. 


The foregoing obfervations were all made with the telefcope 
placed upon the common ftand, without the polar axis. The 
obfervations of December 4 th , that follow, were made with> 
the telefcope fixed upon a new and heavier ftand, which was 
rendered more fteady, by two broad feet refting upon feveral. 
of the boards at once. The focket for receiving the telefcope 
was cut obliquely in the ftand, fo that it had partly the effect 
of a polar axis, 

Oftober 28 th , I took down the clock, packed it up, and fent it 
on board a veffel going to the Cape of Good Hope, to return 
again foon, committing it to the care of Mr. Jeremiah Dixon, 
who had obferved the tranfit of Venus over the fun at the Cape. 
He took his paftage on board the fiaid veflel, in order to fet the 
clock up at the Cape of Good Hope, and examine the difference 
of its going between that place and St. Helena, for determin¬ 
ing the proportion of the force of gravity at thofe two places. 

The fame day Mr. Mafon fixed his clock up, for my ufe, 
againft a large maffy poft, let deep into the ground, near the 
equal altitude inftrument, at the little Obfervatory. This clock 
was made by Mr. John Ellicott, F. R. S. 

I ftiJI 


4 
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I ftfll continued, for fome time, to make my obfervations ini 
the upper room, as before* For this purpofe I fixed up a little 
clock there, which may be called a journeyman, or Secondary 
clock, having a pendulum Twinging feconds, which after being 
well adjufted, would keep time very regularly for feveral hours.. 
It had only a minute and fecond hands, and llruck every minute 
exadfly as the fecond hand came to fixty, which, was very con¬ 
venient for the counting of feconds; more efpecially in the 
obfervations made with the paralla&ic telefcope, it being im¬ 
proper, on account of the inftability of the floor, to get up 
from one’s feat, or to alter the pofition of the body confiderably 
even to catch the fecond, till thofe obfervations were completed. 
I reduced the times to that of the obfervatory clock, by means 
of my watch, with the fecond hand. The little clock, as well 
as the larger clock, which I fent with Mr. Dixon to the Cape 
of Good Hope, was made by Mr. John Shelton. 

? December 4 th , I compared the moon’s weftern limb with 
the three * of Aquarius, with refpedl to right afeenfion, and 
obferved her occult to the fouthern one. The time is fet down 
according to the little clock, and the difference between that 
and the obfervatory clock is fet down by the fide ; the latter loft 
59 feconds upon 24 hours, in one revolution of the fixed ftars,, 
and the little clock kept very nearly the rate of fidereal time.. 
In thefe obfervations the directing wire was adjufted by the 
liars.. 


* Wire 





e | 2 Wire j 3 Wire 


8. 4 1 23 29 *7 51 7 S 



D’s W. Limb 23 38 31 3 8 45 3 8 59 
3d + Aquar. 23 40 46 4 ° 59 * 4 l *3 


5’s W. Limb 
3d * Aquar, 


5’s W. Limb 
3d * Aquar. 


2d + Aquar. 

D’s W. Limb 


3) ’s W. Limb 
3d * Aquar. 


2d * Aquar. 

Ii’s W. Limb 


I ft + Aquar. 

2d * Aquar. 

»’s W. Limb 


1 ft + Aquar. 

2d * Aquar. 

3) ’s W. Limb 


j ft + Aquar. 

D’s W. Limb 


1 ft * Aquar. 

D ’s W. Limb 


o 47 17 47 3 1- 47 44 

o 48 18 48 32 48 45 4 


0 58 o 58 15- 58 28 

o 58 50 59 3* 59 >7 

1 4 10 4 24 4 37 

1 4 30 Clouds 4 58 + 


1 17 33 17 47 ,8 1 

Clouds 18 13I Clouds 

1 25 7! 25 2i| 25 35 

1 25 54 26 8 26 22 


1 31 27 31 40 31 54 

1 33 33 33 47 34 ° 

1 34 3 ° 34 44 34 5 8 


1 45 3 if 
r 47 37 
x 48 53 * 



45 59 * 

48 5 + 

49 21 


1 5 8 57 59 11 59 2 4* 

2 2 374 252 3 5* 


2916 
2 13 xr 


9 3 ° 9 43 

13 2 5 X 3 39 


8. 4 23 46 49 7 36 34 


8. 0 o 55 31 8 45 6 


8. o 1. 6. 15 8 55 48 


8. 0 1 12 44 92 


7 59 1 25 46 9 15 


7 59 1 34 7 9 2 3 37 


7 58 1 42 42 9 32 10 


7 58 x 57 5 9 46 31 


7 57 2 10 49 10 o 13 


7 57 2 21 22 11 10 45 




2 20 6+ 20 20 20 33^ 

Clouds 22 26 Clouds 
2 24 17 24 31 * 24 45 
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At 23 H. 49 M. 48 S. by little clock, or 23 H. 57 M. 51 S. 
by obfervatory clock, which is 7 H. 47 M. 34 S. apparent 
time, the 3d * of Aquarius vanilhed inftantaneoufly, clouds 
coming over the moon at the fame time. Therefore it remains 
a little dubious, whether this was the very inftant of the ftar’s 
occultation by the moon, or whether it was obfcured by the 
clouds, though I rather fuppofe the former from the manner of 
its vanifhing, and alfo becaufe when the clouds cleared away 
prefently the ftar was gone. 

December 4 th , by equal altitudes, the fun pafled the meridian 
ati6H. 9M. 11,3 s. and December 5 th at 16 H. 12 M. 33,4 s* 
by the obfervatory clock* whence the obfcrved times are eafily 
reduced to apparent time, as above. 

Finding the above obfervations of December 4 th (though they 
may be depended on to half a fecond of time) to be ftill incom¬ 
moded by a fmall trembling of the telefcopc, owing to its rett¬ 
ing on a floor ; I determined, for the future, to make thefe ob¬ 
fervations, at the little obfervatory, on the ground, which I 
caufed to be altered, to make it more convenient for this pur- 
pofe. Here I conftantly made ufe of the polar axis, which I 
found to afford confiderable advantages with refpeft to the faci¬ 
lity and exa&nefs of making the obfervations. 

? January 8 th 1762. Compared the moon’s weftern limb, 
with feveral ftars, with refpe& to right afcenfion, at the little 
obfervatory. The four ftars, with which the moon was com¬ 
pared, are diftinguifhed by letters, according to the order of 
their right afcenfion. 


lft Wire 




a 

3 i 6 3 2 

r 7 

17 22 + 

I4+N. 


b 

3 l 9 1 

*9 2 7 

19 42 + 

22 N. 


c 

3 22 3 8 

22 53 + 

Clouds 

»3 + N - 


D 

3 26 16 

26 32 

26 47 I 


9 11 


,a 4 22 33— 22 53 — 2 3 8 ~ 12 N. 
b 4 24 57 25 13— 25 27I 19 N. 

c 4 Clouds 28 39 28 54 n^N. 

e 4 30 18 Clouds 30 48— i2iN. 

D 4 33 55 34 »5 34 27 10 18 38 



4 

5 * 

44— 

5 2 

59 

53 

h 

b 

4 

Clouds : 

55 

J 9 

55 

34 

D 

5 

4 

54 : 

5 

9 - 

Clouds 


5 

15 

9 

Clouds 

+5 

394 

D 

5 

20 

44 

20 

20 

20 

351 

* 

5 

30 

5 2 

3 1 

7* 


r 

a 

5 

33 

*5 

33 

30 


Bfl 

a 

5 

57 

39 

57 

54+ 

00 

9 + 

b 

5 

59 

59 + 

0 

1 4 « 



£ 

6 

3 

2 54 

3 

402 

3 

55*' 

e 

6 

5 

20 

5 

35 

5 

50 

D 

6 

11 

44 

12 

0— 

12 

15 


6 

18 

18 4 

18 

34 

l8 

49 

a 

6 

20 

43 

20 

5 8 

21 

13 

b 

6 

23 

2 

Clouds 

2 3 

32 J 

£ 

6 

lb 

28 + 

26 

43 * 

25 

59 

e 

6 

28 

2 3 

28 

38 + 

28 

53— 

e 

7 

55 

56 

56 

I 1 l 

56 

26 + 

D 

8 

5 

56 

6 

12 

6 

27 


b 7 N. of a 


ao circ. of S. 


6fN. 
13 v N. 
6-;-N. 
7 ‘«v N. 


20 cir. S. of ^ 

13 * S. of ditto 

21 £ S. of ditto 
19 \ S. of ditto 


10 S, 


10 49 3ii 


11 4 40 


11 56 12 


13 5° 9 
T? January 
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January 9. Compared d’s weltern limb with three ftars. 
Adjufted the directing wire by a bright point in the moon. 


ift Wire 

2d Wire 

$d Wire 

Stars N. or S. of 
J’s centre 

]) *9 Limb at 
Mid. Wire 

Apparent Time 

H ' " 

H / ,/ . 

/ // 

m 

/ • 

3 59 42 

59 58 

0 134 


9 41 8 

4 

17 cir. 


10 cir. S. 


4 

19 42 


1 N. 


4 23 1° 

23 26— 

23 404 

11 i S. 



IL. 
I * 

a 

3 * 


January 9. from equal altitudes, the fun palled the meridian 
at 18H. 17 M. 29 S. and January 10, at 18 H. 20M. 50,6s. 
per clock, which lofes 59 S. upon the rate of fidereal time in 
one revolution of the fixed liars : therefore the fun may be com¬ 
puted to have pall the meridian, January 8, at 18H. 14 M. 

7 S* 


5 

February 3 



a 

4 49 3 1 

49 45 i 

50 O 




r The minute not noted, but from 

b 

4 50 

17 

32 

< following obfervations muft have 
l been 50 M, to middle wire. 

1 

4 53 234 

53 59 

S3 54— 


7 44 28 

b 

50 61 

0 21 

0 36 —] 



» 1 

5 3 42 

3 57 

4 12 | 


7 54 44 


D 

* 

February 5 

5 0 °i 

5 

D 

0 31! 
10 13 

6 N. 

7 42 52 

D 

5 44 12 f 

44 28 i 

44 44 — 

5 N. 

8 26 56 


5 S 2 40 

52 55 

53 10 


5 57 7 — 

6 5 12 + 

57 23- 
5 27I 

57 38 

5 43 


8 39 48 

D 

* 

6 22 24 

6 

22 39 

30 3 

22 55 

30 18 

i 

950 
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1 ift Wire 

2d Wire 

3d Wire 

Stars N. or S. of 
]) *s centre 

]) ’s Limb at 
Mid. Wire 


H / // 

/ U 

/ // 

' 

/ 

Apparent Time 

H , /, 

G 

February 7 





l 

g 

i 

l 

6 36 5 

6 

6 58 48 

6 59 49 + 

7 1 24 

36 20 
si I cir. 

0 . 4 

36 35 

59 

7 N. 

12 N. 

12 S. 

9 10 29 

D 

7 24 4 - 
7 

24 19 

39 cir * 

24 34 

13 s. 

9 58 20 

l 

7 48 2 

48 17 

48 32 

338. 



827 

2 22 

2 36 + 

5 4 S. 


1) 

a 

b 

c 

9 7 10 

9 

9 

7 25 


10 s. 

11 41 8 

h 

k 

9 26 3 

9 

26 17* 

26 32 

27 46 

7 + S. 


l 

m 

n 

9 

9 

9 32 18 

28 38 — 

32 is 

32 32 

28 52i 

32 4 H 

8 t L N. 


0 

9 3 6 42 

3 6 57 + 

37 11 + 

6 S. 


P 

9 38 29 

38 43 4 

38 58 + 

6 N. 



9 42 27 + 

42 42 

42 5 6 * 

S*N. 


D 

10 9 38I 

9 534 

10 9— 

14 N. 

0 

22 N. 

12 43 26 

c 

{ 

i 

10 18 51 

10 

10 

to 

19 6 

26 32 

28 21 

29 27 

19 20 + 


? 

10 43 16 

43 3 1 

43 46 

18 | N. 


3 ) 

a 


5 i 494 
57 23 

52 4 + 

13 J N. 

13 25 15 

f 

■ 

7 17 + 

7 32 

9 i N * 



i ft Wire 
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1 Wire 

2 Wire 

3 Wire 

Stars N, or S. of 
J) 's centre 

D’S Limb at 
Mid. Wire 


H / » 

/ // 

/ // 

t 

Apparent Time 

H / /, 

p 

12 22 10 

22 25+ 

22 40+ 


14 55 3 6 

d 

12 29 16 

29 3 x- 

29 45+ 

12 ttt S. 


}> 

12 36 17 + 
12 42 54i 

3 6 3 2 i 

36 48— 


15 9 44 

d 

43 9 

43 24- 

9 TTo - S. 


e 

12 

44 9— 

44 231 

12 S. 


D 

d 

e 

ip IZMWl 

53 z6 ~ 
59 2 7 

O 27 - 

53 40+ 
59 41 ; 

0 41 


15 26 31 

V 

d 

*3 7 27 

13 12 sH 

7 42 

13 13 

7 57 

1328 


>5 40 45 

D 

e 

13 21 32 
l 3 

21 48— 

48 + 

3 1 

3S. 

15 54 48 


£ 

February 9 





P 

3 59 42 

59 58 

0 13I 


6 26 26 


4 

17 cir. 


11 S. 



4 

19 42 


1 N. 



4 2310 

23 26— 

23 40 i 

(i S. 



The obfervations from February 3 d were made with my own 
clock, with which Mr. Dixon returned from the Cape of Good 
Hope December 30 th , 1761, after examining the going of it 
there. He found it to get there 36,6 feconds upon fidereal time 
in one revolution of the fixed liars, or 29,3 feconds per day 
more than it got at St* Helena with the fame length of pendu¬ 
lum : but I propofe to give a more particular account of thefe, 
and fome other experiments then made by Mr. Dixon at the 
Cape, fome other opportunity. 

From equal altitudes, the fun pafled the meridian, January 
30 th , at 20 h 51' 8" i; February 5 th , at 2i h 16'5^,6 j and 
February 7 th , at 2i h 24/ 17",7. Hence the clock appears to 

C c c 2 have 
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have got at the rate of 6",3 upon fidereal time in 24 hburs. 
By the fetting of four ftars behind the hill* obferved with the 
telefcope of the equal altitude inftrument, January 29 th , and 
again February 7 th and 8 th (after the manner defcribed by Mr, 
Mafon in his account of the going of Mr. Ellicott’s clock de¬ 
termined by him and myfelf in this manner, Phil. Tranf* 
Vol. LII. Part II. Page 534.) the clock appeared to get 6",25 
upon fidereal time in one revolution of the ftars, which agrees 
exa&ly with the former determination by the fun’s equal alti¬ 
tudes. In like manner, I always found the going of the clock, 
determined by thefe two different methods, would come out as 
nearly the fame as the equal altitudes of the fun could be de¬ 
pended upon, that is to fay, to a fecond, even from the obferva- 
tions of two fucceflive days. 

I muft not pafs by this occafion, without taking notice of 
fome remarks, which Mr. Short paffes on my method of ex¬ 
amining the going of the clock, by obferving ftars fetting be¬ 
hind a hill, with the telefcope of the equal altitude inftrument; 
(vide Mr. Short’s account of Mr. Mafon’s paper concerning the 
going of Mr. Ellicott’s clock at St. Helena. Phil. Tranfi 
Vol. LII. Part II. Page 540). Mr. Short reprefents Mr. Mafon, 
as- faying in his paper, that I propofed making ufe of the equal 
altitude inftrument to determine the regularity of the motion of 
Mr. Ellicott’s clock, by obferving the vaniftiing of the ftars out 
of the field of the telefcope, an expreflion not contained in Mr. 
Mafon’s paper, who is only fpeaking of our obferving ftars 
fetting behind a hill, at the diftance of a quarter of a mile, in 
the fame part of the field of the equal altitude inftrument. Had 
we proceeded in the method fuppofed in the remarks, no doubt 
the obfervations would have been liable to confiderable inac¬ 
curacy : but as we ufed the telefcope of the equal altitude in¬ 
ftrument, only to affift the fight in obferving the ftars fetting 
behind the hill, we were liable to no other error than what might 
arife from the fmall alterations of the inftrument, ariling from 
the changes of heat arid cold, moifture and drinefs, feen from 
the diftance of the top of the hill, which will eafily be allowed 
to be quite infenfible. And, indeed, how otherwise could the 
obfervations, contained in Mr. Mafon’s paper, agree fo well to¬ 
gether as they do ? A circumftance alone fufficient to create a 
fufpicion of the obje&ion being ill grounded. The reafon of 
Mr. Mafon and myfelf always obferving the ftars to vanifti be¬ 
hind the hill, in the fame part of the field of the telefcope (that 

is, 
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is, very near its centre) was, in order to keep the object glafs 
at the fame height; though this being lefs than an inch in 
diameter* and confequently fubtending lefs than 13" from the 
top of the hill, there could not have been a fecond of time dif¬ 
ference, whether the liars had been obferved to vanilh behind 
the hill, either in the upper or lower part of the field of 
view. 

Mr. Short alfo remarks, that no inference can be formed with 
refpeil to the different forces of gravity, in different latitudes, 
from experiments made with clocks, becaufe the fame clock, let 
up on different fides of the fame room, will be found to differ 
confiderably from itfelf. I readily allow that, if clocks are fixed 
up in a flight manner, or againfl common wainfcots, the expe¬ 
riments made with them cannot be depended upon. Neverthe- 
lefs it does not appear, but that when they are fixed in a firmer 
manner, they may be depended upon near enough to be of a 
confiderable ufe in phyfical enquiries: which I have reafon to 
think from the many experiments I have tried with the Royal 
Society’s clock, made by Mr. John Shelton, which I propofe to 
give a particular account of at fome other oportunity. 


Obfervations of the Sun’s fetting in the Sea. 

At the Obfervatory at the Alarum-Houfe, which, by careful 
menfuration, I found to be elevated 1983 feet above the level 
of the fea. Therefore the height of the eye is 1988 feet. 


1761 App* Time 
H / 

June 14 5 39 54 : 0 ’s upper limb fet in the fea. 

June 16 5. 39. 1 : O’s upper limb fet. A little cloudy. 

t 1 q f 5 39 34 O’s L.L. fet in the fea, certain to 2 or 3 S* 
J u y l ° \ 5 42 8 o’s U. L. fet in the fea, certain to | S. 

July 30 5 44 21: O’s U. L. fet in the fea. A little cloudy. 


The 
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The like Obfervations made in JamesWalley, near the 

Sea-fide. 


1761 

Nov. 16 
Dec. 15 
Dec. 16 

Dec. 17 


{ 


App* Time 

H / u 
6 23 42 

25 22 

26 21 
29 24 
32 10 


{ 


1 Height of eye above 
j the fea 16 feet. 


{ 


6 32 ii 

6 29 24 
6 30 szi 
6 32 20s 


O *s L. L. fet 
O *s centre fet 
O’s U. L. fet 
O’s L. L. fet 1 Height of eye above 
O’s U. L. fet J the fea 15 feet. 

O ’s U. L. fet, thro’ a fmail apperture 
in a cloud. The height of eye 
above the fea 15 feet. 

O s L. L. fet 1 Height of eye above 
O’s U?L? fet J thefeai 5 feet - 


$ Auguft 5 
App' Time 
H / „ 

5. 6. 7 { 

S- 6.32 
5 7 « 


*7 3 i 3 ° 
17 31 46 
17 32 11 

» 7 . 3 2 37 


th 


A liar 6 th magn, in Pifces, at centre of equal 
altitude inftrument. 

Jupiter’s centre at the horizontal wire. 

Jupiter’s centre at the vertical wire. 

The telefcope remained fixed during thefe 
obfervations. 


Again. 

The liar at the vertical wire. 

The liar at the horizontal wire. 

Jupiter’s centre at the horizontal wire. 

Jupiter’s centre at the vertical wire. 

Here alfo the telefcope remained fixed during 
the obfervations. 


^ Auguft 19 th . Found the little liar, which is 14" N. of 
13 Scorpii, to precede it one fecond of time, by my paralladlic 
2 wires 
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wires, with my watch, which makes four beats in a fecond of 
time. If any thing the difference was fomething more than a 
fecond of time : the little ftar may therefore be fuppofed to precede 
@ Scorpii 17" in right afcenfion. By obfervations made with the 
10 foot feftor on feveral nights, while 0 Scorpii and the little ftar 
were pafling the field of the telefcope, I found the little ftar to 
be exactly 14" N. of jS Scorpii in declination. For June 24 
the difference was 12",5. July 21, 13",6. July 22, 14",7. 
July 23, 15",3: Auguft 14, 12",9. Auguft 17, I4",8. 

The bright ftar in the foot of the Centaur, marked a in the 
catalogues, when viewed through a telefcope, becomes divided 
into two ftars, one of which is about the fecond, and the other 
about the fourth magnitude. They were both obferved by the 
Abbe de la Caille. I found their diftance, by the divided objeft 
glafs micrometer fitted to the reflecting telefcope, to be 15" or 
16". But it is, in a manner, impoflible to meafure the diftance 
of two ftars very accurately with this micrometer, for being 
fimilar lucid objects, when they are brought very near each other, 
their light will be confounded together before they exactly 
coincide. 

The larger Magellanic cloud, viewed through a telefcope, ex¬ 
hibits a few ftars which then appear feparated to a confiderable 
diftance from each other. Their being fo few in number, and 
fo thinly fcattered, is the reafon of this phenomenon appearing 
fo very faint. 

The lefs Magellanic cloud, viewed through a telefcope, exhi ¬ 
bits a very remarkable lucid nebula, with fome tolerable bright 
ftars furrounding it. The nebula appears nearly circular, about 
3' in diameter. 


Tran fits 
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Tranfits of ftars, with which the moon was compared, February 7, 1762, at 
St. Helena, taken upon the meridian, at the Royal Obfervatory, in the be¬ 
ginning of the year 1763, for afcertaining the exadt difference of their right 


aicenfion. 

Vide page 363 . 






I Wire 

2 WireJ 

3 Wire 

4 Wire 

5 Wire 




/ // 

i u j 

H , // 

/ // 

/ ,/ 


January 16 

a 


5 2 5 2 

8 53 3 1 

54 




c 

54 . 41 

55 2 ° + 

8 55 59 + 





d 


57 17 

57 56 

58 35 

59 *4 

1 of Cancer 


e 

57 38 

58 i 6 | 

58 56 

59 35 

0 134 



h 

2 42 :: 

3 21:: 

9 4 1 : 





f 





4 44 



1 


5 4° + 

6 20 

6 59 

7 384 



0 



9 *3 39 : 





4 

19 5 

19 44+ 

9 20 2 34 

21 3 

21 144 

x of the Lion 


Note, the clock gets five feconds per day upon fidereal time. 

March 6 

c 


5 2 39 

8 53 18 

53 57 

54 3 6 



h 



9 * 19 

1 584 




i 




2 42 




l 




4 18 

i 4 57 



m 




7 34 

8 H 



? 



17 43~ 

18 22 

19 I 



Clock lofes one fecond and an half per day. 


March 7 

a 


50 xo 

8 50 49 + ! 

51 29 




c ! 

51 59 

5i 37 + 

53 i7 

53 5 6 + 




d 


54 344 

55 *34 

55 5 2 4 

56 31 



e 


55 334 

5 b 14 

56 5 2 4 

57 3i 



h 



9 1 J 74 





l 


2 58 

3 37 

4 *7 

4 55 4 



7 


17 2 

17 4 1 

18 21 

19 O 


March 8 

a 



8 

51 27 




c 

51 57 

5 2 37 

53 *5 





d 

53 54 

54 3*4 

55 12 

55 5i 

5 6 2 9 4 



e 

54 54 

55 33 

56 12 

5 6 5« 

57 2 94 



i 

0 41 


920 

2 39 

3 18 



l 




4 15 + 

4 53 



f 

l 6 21 

17 0 

*7 394 

18 19 

18 574 

_ tur:_ 


i Wire 




March 15 a 8 51 11 ~ 50 "TTIy 

‘ 52 21 53 0+ 53 39 

* 55 57 56 36 

' , , 5 6 57 57 364 

? 116 46 17 25 9 18 4+ 18 44 19 22-f 

____ Clock lofes j- fecond p er day. 

April 6 a 8 50 54 51 33 

c 5 2 5 5 2 43 53 22 

d 54 1 54 40 55 J 9 55 5 8 

' 55 * 55 40 56 »9 5 6 5 8 

g 59 *5 917 

< o 484:: 1 27 27 

7 16 28 17 7+ 9 17 47 18 26 19 54 

Clock lofes fecond per day. 

N. B. By a mean of feveral traafits of ftars obferved about this time, as well as by 
the foregoing obfervations, it appears that the intervals of the four firft wires are ex¬ 
actly equal, and that the interval of the two laft wires is fmaller than the others by 

t" part, which anfwers to A~ih of a fecond of time in the tranfits of the above ftars. 

Vol. LIV. D d d Bv 
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By feveral tranfits over the meridian, obferved at the Royal 
Obfervatory, at the latter end of the year 1762 and beginning 
of 1763, the firft or the preceding ftar of the three of Aqua¬ 
rius (with all which I compared the moon, December 4, 1761, 
at St. Helena) preceded thefecond or fubfequent one 2 f .j" 9 n of 
time in right afcenfion, and the third or laft 3'.9",70 and the 
fecond preceded the third 1/2",59 all according to the time of 
a clock regulated to agree with the diurnal revolution of the 
ftars. 

LVIII. An Account of an extraordinary 
Difeafe among the Indians, in the IJlands of 
Nantucket and Marthu’s Vineyard, in 
New England. In a Letter from Andrew 
Oliver, Efq\ Secretary of his Majejiy s 
Province of Maflachufett’s Bay, to Ifrael 
Mauduit, Efq ; F. R. S. 

Bolton, 26 0£t. 1764. 

S I R, 

Read Dec. zo, ✓'"'IOnsidering your connexions, both 
•7 6 4- as a m ember of the Royal Society, 

and of the Society for propagating the gofpel among 
the Indians, I tranfmit you an account of an un¬ 
common ficknefs, which prevailed th*e laft year at the 
iflands of Nantucket and Martha’s Vineyard, which 
lie about fix or feven leagues from each other, and 
the latter about four or five leagues diftant from the 
Indian plantation at Malhpee on the Continent, where 
it did not make its appearance at all. As I bad my 
account from the Englilh minifter, and from the 
phyfician at Nantucket, and from the fociety’s mif¬ 
fionary 



